Inhibition of thyroid hormone binding to the nuclear receptor by mobilization of free fatty acids.
Through binding to its nuclear receptor (TR), thyroid hormone (T3) activates the expression of the thyroid hormone-responsive genes that are essential for the regulation of energy consumption. Previously, we found that free fatty acids (FFAs) and their CoA esters strongly inhibited the binding of T3 to its nuclear receptor in vitro. In the present study, we have examined the physiological relevance of this inhibitory mechanism. TRs in isolated nuclei and in a solubilized free form were half-maximally inhibited with oleic acid at 120 and 2.8 microM, respectively. The lower sensitivity of the nuclear TR as compared with free TR was attributed to the nuclear envelope and the association of TR with chromatin. Among TRs in chromatin, those in the transcriptionally active chromatin exhibited the highest sensitivities to FFAs and were inhibited half-maximally by oleic acid at 10 microM. While the plasma concentration of FFAs in total was 0.4 to 1 mM, their nuclear concentration was about 5 microM. Thus, the sensitivities of TRs in active chromatin and in solubilized form were at physiological levels with respect to the nuclear FFA concentration. We further examined the effect of FFA mobilization on the T3-binding to TR in animals. Nuclear T3-binding was significantly inhibited when plasma and cellular FFAs were increased by norepinephrine in vivo. The increase in cellular FFAs and the TR-inhibition were well correlated, and much larger in the heart than in the liver and kidney. These results suggest that TR is negatively controlled by increased FFAs in a tissue-dependent manner.